Single-crystals of LuSb were investigated by means of electrical resistivity and magnetoresistance measurements. The compound was found to exhibit giant magnetoresistance exceeding 3000%, low-temperature resistivity plateau, and Shubnikov-de Haas oscillations. It was characterized as a semimetal with nearly balanced contributions of electron and hole carriers to the magnetotransport properties. The experimental findings, supported by the results of electronic structure calculations, proved that the magnetotransport in LuSb can be described in the scope of 3D multi-band Fermi surface model without topologically non-trivial electronic states.
Introduction
Lanthanum monopnictides have recently been elaborated as materials with non-trivial topology of their electronic structures [1, 2] . In the case of Lu-based pnictides, there are several theoretical reports describing structural and physical properties [3, 4] , however hitherto experimental studies were focused only on structural phase transitions at high pressures [5, 6] . In the present work, we report giant magnetoresistance and Shubnikovde Haas oscillations in LuSb. The experimental work is supplemented by our calculations of electronic band structure of this compound.
Experimental details
Single crystals of LuSb were grown in a two-step process. First, polycrystalline sample was synthesized by arc-melting under argon atmosphere. Stoichiometric amounts of high purity (¡ 3N ) constituents were used.
The second step was growing LuSb crystals by flux method. The polycrystalline ingot was ground, mixed with Sn pieces in molar ratio 1:20, loaded into alumina crucible and sealed in evacuated quartz tube. The sample was heated to 1160 ¥ C at 21 ¥ C/h rate, and then held at this temperature for 20 hours. Subsequently, it was slowly cooled to 800 ¥ C at a rate of 1 ¥ C/h.
Composition of the so-obtained single crystals was checked by energy-dispersive X-ray spectroscopy, and their crystal structure was verified by X-ray diffraction with Cu-K α radiation. The cubic lattice parameter of 6.0608 Å was determined. The single-crystals were orientated by standard Laue diffraction technique (see Fig. 1 ). Electrical transport measurements were carried out in the temperature range 0.4-300 K in magnetic fields up to 9 T using a Quantum Design PPMS platform.
Results and discussion

Electrical resistivity
The temperature variation of the electrical resistivity, ρ, of single-crystalline LuSb is shown in Fig. 2 . Similarly to YSb [7] and LaSb [8] , the compound exhibits semimetallic-like behaviour, with a characteristic resistivity plateau, observed below about 10 K in a magnetic field applied perpendicular to the electrical current.
The transverse magnetoresistance, defined as M R rρ pBq ¡ ρ| B0 s {ρ| B0 , is plotted in Fig. 3 versus magnetic field. The MR isotherms exhibit a usual parabolic shape. Below 15 K, MR reaches as large value as 3 000% in a field of 9 T. With increasing temperature, MR measured in this field rapidly decreases; it is equal to 642% at 50 K, and only 8% at 300 K. 
Shubnikov-de Haas (SdH) oscillations
Alike for the lanthanum monopnictides [9] , the electrical conductivity in LuSb exhibits distinct quantum oscillations in relatively weak magnetic fields. The SdH oscillations were well resolved even at 15 K, which indicates very good quality of the single crystals studied. Table I .
The data were evaluated in terms of the LifshitzKosevich (L-K) expression:
where f i are the α, β, 2α, α 1 , 2β and δ frequencies obtained from the FFT analysis and ϕ i represent the corresponding phase shifts. The so-obtained values of ϕ i are collected in Table I . The knowledge of phase shift, which directly corresponds to Berry phase, allows to conclude about the carriers nature. For Dirac fermions, ϕ equals to 0.5, whereas for Schrödinger fermions it equals to 0. The obtained values of ϕ i are very close to 0, thus the observed SdH oscillations do not reveal Dirac fermions in LuSb. These effective masses are relatively small but comparable to those observed for other rare earth monopnictides [7, 8] . 
Electronic structure calculations
The calculations were performed using the all-electron general potential linearized augmented plane-wave (LAPW) method, employing the WIEN2k code [10] . For the Fermi surface (see Figure 6 ) the irreducible Brillouin zone was sampled by 20225 k points to ensure accurate determination of the Fermi level [11] . We got a very good agreement between the results of calculations and experimental ones. SdH oscillations, which we observed, contain frequencies originating from three Fermi pockets α, β and δ. Only the smallest γ Fermi sheet was not discernible in the oscillations. The electronic band structure of LuSb is shown in Fig. 7 . There are three hole pockets nested at the centre of Brillouin zone Γ and electron pocket near the highsymmetry X point. Remarkably, band inversion occurs near X point, caused by mixed p¡d character of bands. This may lead to the formation of Dirac cones.
Conclusions
Our experimental study of the Shubnikov-de Haas oscillations in LuSb, complemented with the ab initio electronic band structure calculations indicated that its Fermi surface consists of one electron and three hole pockets. Comparison of volumes of these pockets reveal that LuSb is a semimetal close to compensation. The band inversion near the X point of the Brillouin zone may give rise to topologically non-trivial electronic states, however the experimental magnetotransport data did not confirm their presence. Spectroscopic investigations (e.g. ARPES, STM) are needed to resolve the actual topological character of this material.
